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a b s t r a c t
bacKGrouNd: the coVid-19 pandemic is having a great impact on health services. patients not receiving care due to closure of outpatient 
services suffer a collateral damage. Our aim was to provide first data on impact of COVID-19 on people experiencing disability in Europe.
MEthods: We developed an estimation from a survey and publicly available data. thirty-eight countries have been inquired through the Euro-
pean bodies of physical and rehabilitation Medicine — the rehabilitation medical specialty. the nine questions of the survey focused on March 
31st, 2020. We used the following indicators: for inpatients, acute and rehabilitative hospital beds; for outpatients, missing uniform European 
data, we used information from italy, belgium and the uK, and estimated for Europe basing on population, number of rehabilitation physicians, 
physiotherapists, and people with self-reported limitations.
RESULTS: Thirty-five countries (92%) including 99% of the population (809.9 million) answered. Stop of admissions to rehabilitation, early 
discharge and reduction of activities involved 194,800 inpatients in 10 countries. Outpatient activities stopped for 87%, involving 318,000 pa-
tients per day in italy, belgium and the uK, leading to an estimate range of 1.3-2.2 million in Europe. seven countries reported experiences on 
rehabilitation for acute coVid-19 patients.
coNclusioNs: coVid-19 emergency is having a huge impact on rehabilitation of people experiencing disability. this may lead to future 
cumulative effects due to reduced functional outcome and consequent increased burden of care. When the emergency will fade, rehabilitation de-
mand will probably grow due to an expected return wave of these not well treated patients, but probably also of post-coVid-19 patients’ needs.
(Cite this article as: Negrini s, Grabljevec K, boldrini p, Kiekens c, Moslavac s, Zampolini M, et al. up to 2.2 million people experiencing disability 
suffer collateral damage each day of coVid-19 lockdown in Europe. Eur J phys rehabil Med 2020;56:361-5. doi: 10.23736/s1973-9087.20.06361-
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Introduction
rehabilitation is a human right,1 and has shown to be effective in reducing disability and the costs to soci-
ety.2 Rehabilitation is one of the five key health strategies, 
together with promotive, preventive, curative, and pallia-
tive.3 Worldwide, rehabilitation activities interest 1 billion 
persons with disability4 and 2.5 billion experiencing dis-
ability,5 corresponding to 13% and 31% of the world popu-
lation, respectively. In Europe, 37% of the EU-28 popula-
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at least one participant per country. these delegates repre-
sent all the prM activities offered to a total population of 
820.2 million people by 24,212 prM physicians.13
Survey
the survey focused on the situation in all the prM set-
tings in Europe on March 31st, 2020 and was closed on 
april 3rd, 2020. the questionnaire included nine questions, 
was developed and tested by the authors, and discussed and 
approved by the Executive committees of the involved 
European bodies. the questions focused on the changes 
of medical rehabilitation activities during the coVid-19 
emergency in acute wards/hospitals (other than prM), in 
post-acute prM wards/hospitals, and for outpatients. We 
also inquired about the interventions and requirements by 
governments and local authorities, as well as support grant-
ed by National Scientific Societies. Since in some countries 
there were huge differences among regions, it was accepted 
to have more than one respondent per country.
Data analysis
two or more delegates (up to six for italy) answered for dif-
ferent regions of ten countries. during the analysis, answers 
from countries were fused to represent the country overall 
situation. Not to overestimate reductions of prM activities, 
we used for the whole country the most cautious answer in 
favor of maintenance of services. consequently, the order 
of preference was: 1) continuation of all activities; 2) stop 
of services for coVid-19 patients; 3) stop of all activities.
the estimation of the population in need of rehabilitation 
activities is particularly difficult, since it includes people 
experiencing disability, as well as people with disability.5 
Moreover, in Europe data about many rehabilitation activi-
ties are not uniform among countries.15 rehabilitation is 
provided to acute and post-acute inpatients, as well as to out-
patients.13 We have reliable data about inpatient activities in 
rehabilitative wards/hospitals: these can be estimated using 
the data on rehabilitative beds from 25 European countries 
(518 million inhabitants) members of the organization for 
Economic cooperation and development (oEcd).15 inpa-
tient rehabilitation activities as a service to acute patients 
in wards/hospitals other than rehabilitation can also be esti-
mated by the number of acute beds of the country.15
for outpatients, we found data from italy, belgium and 
the uK, but they proved to be not comparable. data from 
italy come from a population-based study performed by 
the italian statistic institute (istat):16 in 2013, rehabili-
tation has been provided to 6.8% of the population, with 
outpatient services to 4.3% receiving 10.6 single sessions 
tion aged 15 or more has functional mobility limitations: 
27% mild, 10% severe.6 according to the Global burden 
of disease study, people experiencing disability world-
wide generate 316.6 million years lived with disability.7
the coVid-19 pandemic is having a great impact on 
health services,8 and obviously attention concentrates on 
emergency and acute care. Nevertheless, there are many pa-
tients not receiving care due to closure of outpatient servic-
es and/or impact on people of the mobility limitations im-
posed by countries: they are suffering collateral damages of 
coVid-19.7 The impact on rehabilitation activities reflects 
on patients now, and on society in terms of future burden of 
care.9-11 Nevertheless, currently there are very few data on 
how much coVid-19 has impacted on people experiencing 
disability. The aim of this paper is to provide a first series of 
data in Europe at the first stages of COVID-19 spreading.
Materials and methods
Design
survey that provided the information for an estimation 
based on officially available data.
Participants
physical and rehabilitation Medicine (prM) is the medi-
cal specialty dealing in Europe with medical rehabilitation 
in all settings:12 in acute hospitals supporting other spe-
cialties, in post-acute rehabilitation wards/hospitals, and 
in outpatient and community services.13 prM is organized 
in Europe through the European prM bodies.14 the three 
bodies representing the European countries have been in-
volved in this study: the European society of prM (Es-
PRM) (scientific body), that promoted this work, and the 
European union of Medical specialists (uEMs) – prM 
section (political body) and board (educational body). the 
EsprM counts 37 European countries, plus Jordan and is-
rael as observers, represented in its General assembly by a 
total of 75 delegates. The UEMS is an official body of the 
European union (Eu), representing all the medical special-
ists in the Eu, provided their specialty is present in at least 
1/3 of the member states: prM is present in all but one 
country. delegates are appointed to the uEMs sections’ 
General assemblies by the national medical authorities, 
according to nominations by the National societies. the 
uEMs-prM section and board collect the 27 Eu member 
states and host 10 other European countries and israel, with 
a total of 82 delegates. since many delegates are the same 
in the 3 bodies, the survey was sent to all the 109 delegates 
of EsprM and uEMs-prM section and board, asking for 
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sars-coV-2 diffusion (per million)
recovered active critical total deaths Virus days
austria* 9 343 1.25 3.07 194.3 1024.7 25.2 1236 18 40
belgium* 11.6 550 Na 2.92 215.1 1020.9 98.6 1324 87 32
bosnia and herzegovina 3.3 Na Na Na 6.1 150.6 1.2 162 5 31
bulgaria* 6.9 450 Na 1.15 3.6 61.2 2.6 66 1 29
croatia* 4.1 397 Na 1.37 21.5 223.4 8.3 246 2 40
cyprus* 1.2 9 Na 0.29 23.3 265.0 9.2 295 8 27
czech republic* 10.7 816 0.45 2.99 6.3 350.2 6.7 360 4 35
denmark* 5.8 Na 0.03 1.68 187.8 374.8 26.4 585 21 38
Estonia* 1.3 137 0.27 0.51 34.6 616.9 12.3 647 8 38
finland* 5.5 240 0.08 1.88 54.5 218.0 11.8 274 3 67
france* 65.2 1927 1.58 16.43 190.6 63.3 98.1 905 83 72
Georgia 4 400 Na Na 6.5 27.0 1.5 34 0 39
Germany* 83.8 1800 2.02 18.60 26.8 730.9 47.0 1012 13 69
Greece* 10.4 210 0.03 2.48 5.9 13.8 8.8 148 5 39
hungary* 9.7 350 0.93 2.46 4.3 53.8 1.8 61 2 32
iceland 0.3 Na Na Na 946.7 3436.7 40.0 3865 12 37
ireland* 4.9 11 0.03 0.77 1.0 764.5 22.2 779 20 36
israel* 8.7 150 0.25 Na 38.9 745.2 12.4 792 4 44
italy* 60.5 3500 0.41 14.34 302.1 1372.7 67.0 1906 230 66
latvia* 1.9 130 0.4 0.76 16.3 224.7 1.6 243 0 34
lithuania 2.7 398 Na 0.83 2.6 234.4 4.1 238 3 37
luxembourg* 0.6 16 0.31 0.16 133.3 3961.7 51.7 3973 48 36
Malta* 0.4 1 Na 0.05 5.0 485.0 5.0 444 0 29
Netherlands* 17.1 550 0.12 5.34 14.6 766.5 61.6 858 78 38
Norway* 5.4 261 Na 0.91 5.9 951.1 17.8 963 9 39
poland* 38.1 2047 1.71 9.11 1.5 74.4 1.3 78 2 32
portugal* 10.2 550 0.06 3.43 6.7 858.5 22.5 886 20 34
romania* 19.2 800 Na 5.09 13.9 122.7 4.1 142 6 39
russia* 141.2 1730 Na Na 1.7 23.3 0.1 24 0.2 65
serbia* 8.7 693 Na 1.17 4.8 126.2 9.3 134 4 30
slovak republic* 5.4 537 0.15 1.68 0.9 77.8 0.6 78 0.2 30
slovenia* 2.1 78 0.1 0.74 33.3 385.7 14.8 431 8 32
spain* 46.8 2000 0.04 9.64 571.4 1602.0 130.2 2397 221 65
sweden* 10.1 260 Na 1.31 10.2 510.6 42.5 551 30 65
switzerland* 8.7 227 0.86 2.64 461.3 1641.1 40.0 2175 62 40
turkey* 84.6 2300 0.03 23.77 4.9 205.2 13.0 215 4 26
ukraine* 42.2 0 Na Na 0.5 20.3 0.0 21 0.5 33
uK* 67.9 159 Na 11.52 2.0 451.6 2.4 497 43 65
total 820.2 24212 0.81 149.10 88 450.8 32 664.9 46.8 72
35 responders 809.9 23403 0.81 121.86 88.7 453.7 32.4 670.3 47.4 72
4 non-responders 10.3 809 Na 27.24 32.7 220.3 3.2 240.1 2.7 40
World 7775 Na Na Na 27.4 96.4 4.8 1303 6.8 85
Na: not available.
*countries that responded to the survey.
each. for the uK and belgium, we do not know the num-
ber of people, but only the sessions of outpatient rehabili-
tation. data from English National health service (Nhs) 
hospitals and Nhs commissioned activity in the inde-
pendent sector in 2018-917 report a total number of atten-
dances of 6.6 million. Official data from Belgium consider 
all prM and physiotherapy sessions in 201818 with a total 
of 48.9 million. total outpatients in all studied countries 
have been estimated proportionally to italy, belgium and 
the uK total population,15 people with self-reported long-
standing limitations of activities,5 and number of prM 
physicians13 and physiotherapists.15
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Discussion
this study clearly shows a huge impact on people expe-
riencing disability due to a reduction of all rehabilitation 
activities in Europe in all settings: acute, post-acute and 
outpatient. in Europe, we can estimate that more than 1 
million people per day are being denied rehabilitation care. 
beyond current immediate effects,4 this may lead to future 
cumulative effects due to reduced functional outcome and 
consequent increased burden of care.2
coVid-19 caused a tremendous impact on national health 
services in Europe, particularly at the level of intensive care 
units (icus), pneumology and internal medicine.8 The field 
of prM was confronted with a slight delay, but we can see a 
huge impact already on March 31st, 2020.9, 20 rehabilitation 
focuses on functioning and quality of life,12 and a reduction 
of activities in favor of lifesaving actions and needs has to 
be accepted for a short period of time. Nevertheless, as soon 
as the emergency will gradually start fading, rehabilitation 
demand will probably grow due to an expected return wave 
of these not well treated patients, but probably also because 
of a huge demand from post-coVid-19 patients, whose 
needs are supposed even if not yet really known.21, 22
through “rehabilitation 2030: a call for action,” the 
World health organization is urging since 2017 to increase 
rehabilitation services in front of the worldwide changing 
needs of populations.23 it is possible that one of the results 
of coVid-19 will be an increase of resources to the health 
sector: in this case, we cannot leave behind people expe-
riencing disability.4 Even the fact that it is not possible to 
retrieve coherent data in Europe about their health manage-
We performed classical descriptive statistical analysis, 
and we used the aNoVa to check if there were differences 
among countries’ answers according to virus diffusion on 
april 3rd, 2020 (table i).19 data have been collected us-
ing Google forms. data management has been performed 
with Excel, and statistical analysis with stata 15.
Results
We received 55 answers from 35 countries (response rate 
90%), with a population of 809.9 million (99%) served by 
23,403 PRM physicians (97%). The impact of COVID-19 
on European rehabilitation activities is shown in table ii. 
at March 31st, 194,800 inpatients (48%) were involved 
in 10 countries (29%) due to stop of admissions and early 
discharge to rehabilitation beds, and reduction of activi-
ties. outpatient services have been completely stopped in 
83% of the countries, including 87% of the population. In 
italy, belgium and uK, patients not receiving treatments 
daily were a total of 318,000, leading to an estimated 
range between 1.3 and 2.2 million per day in the Europe.
seven countries (belgium, denmark, italy, romania, 
spain, switzerland, and turkey) reported experiences 
on providing rehabilitation interventions to coVid-19 
patients in acute wards. protection material was not ad-
equately available to rehabilitation health professionals in 
17 (49%) countries. Guidance from government, but also 
National Scientific Societies, was missing in 71% and 43% 
of the countries, respectively. Virus diffusion did not influ-
ence the results.
Table II.— Impact of current situation of Physical and Rehabilitation Medicine services on the considered indicators. Indicators are dif-
ferent according to the rehabilitation activities considered.
rehabilitation activities countries
population involved (millions) health sector (thousands)
total activity limitations prM physicians hospital beds*
acute
stopped
totally 0 (0%) 0 (0%) 0 (0%) 0 (0%)
coVid 20 (57%) 297 (37%) 10.1 (47%) 1391 (70%)
continued 14 (43%) 427.5 (63%) 11.4 (53%) 593 (30%)
post-acute
stopped
completely 10 (29%) 377 (47%) 8.8 (41%) 194.8 (48%)
coVid 18 (51%) 123 (15%) 6.1 (28%) 75.3 (18%)
continued 7 (20%) 310 (38%) 6.6 (31%) 137.3 (34%)
outpatients
totally stopped 26 (83%) 707.5 (87%) 141.5 (95%) 19.7 (92%)
continued 6 (17%) 102 (13%) 7.5 (5%) 1.8 (8%)
coVid: activities stopped only for coVid-19 patients.
*hospital beds considered include: for acute rehabilitation activities: acute hospital beds; for post-acute rehabilitation activities: prM hospital beds.
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break on rehabilitation services and physical and rehabilitation Medicine 
(PRM) physicians’ activities in Italy. An official document of the Italian 
prM society (siMfEr). Eur J phys rehabil Med 2020. [Epub ahead of 
print]
11. Negrini s, ferriero G, Kiekens c, boldrini p. facing in real time the 
challenges of the covid-19 epidemic for rehabilitation. Eur J phys rehabil 
Med 2020. [Epub ahead of print]
12. European physical and rehabilitation Medicine bodies alliance. 
White book on physical and rehabilitation Medicine in Europe. intro-
ductions, Executive summary, and Methodology. Eur J phys rehabil Med 
2018;54:125–55.
13. European physical and rehabilitation Medicine bodies alliance. 
White book on physical and rehabilitation Medicine (prM) in Europe. 
chapter 8. the prM specialty in the healthcare system and society. Eur J 
phys rehabil Med 2018;54:261–78.
14. European physical and rehabilitation Medicine bodies alliance. 
White book on physical and rehabilitation Medicine (prM) in Europe. 
chapter 5. the prM organizations in Europe: structure and activities. Eur 
J phys rehabil Med 2018;54:198–213.
15. oEcd/Eu. health at a Glance: Europe 2018: state of health in the 
Eu cycle. paris: oEcd publishing; 2018. 
16. istituto Nazionale di statistica (istat). condizioni di salute e ricorso 
ai servizi sanitari; 2016 [internet]. available from: https://www.istat.it/it/
archivio/7740 [cited 2020, May 8].
17. National health service. hospital outpatient activities. treatment 
specialty by attendance type. Nhs digital, hospital Episode statistics 
for England. outpatient statistics 2018-19; 2019 [internet]. available 
from: https://digital.nhs.uk/data-and-information/publications/statistical/
hospital-outpatient-activity/2018-19 [cited 2020, May 8].
18. belgian institute for health and disability insurance (iNaMi). Na-
tional Monitoring of expenses; 2018 [internet]. available from: https://
www.inami.fgov.be/fr/pages/default.aspx [cited 2020, May 8].
19. Worldometer coVid-19 coronavirus pandemic; 2020 [internet]. 
available from: https://www.worldometers.info/coronavirus/ [cited 2020, 
May 8].
20. Kiekens c, boldrini p, andreoli a, avesani r, Gamna f, Grandi M, et 
al. rehabilitation and respiratory management in the acute and early post-
acute phase. “Instant paper from the field” on rehabilitation answers to the 
covid-19 emergency. Eur J phys rehabil Med 2020. [Epub ahead of print]
21. stam hJ, stucki G, bickenbach J. covid-19 and post intensive care 
syndrome: a call for action. J rehabil Med 2020;52:jrm00044.
22. Khan f, amatya b. Medical rehabilitation in pandemics: towards a 
New perspective. J rehabil Med 2020;52:jrm00043.
23. World health organization (Who). rehabilitation 2030: a call for 
action; 2020 [internet]. www.who.int/disabilities/care/rehab-2030/en/ 
[cited 2020, May 8].
ment confirms the need to better focus their needs in the 
next future.
the main limitations of this study include its observa-
tional nature, being based on a questionnaire and the ab-
sence of reliable and coherent data from European coun-
tries about rehabilitation and health management of people 
experiencing disability.
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 a
ny
 p
ur
po
se
. 
It 
is
 n
ot
 p
er
m
itt
ed
 t
o 
di
st
rib
ut
e 
th
e 
el
ec
tro
ni
c 
co
py
 o
f 
th
e 
ar
tic
le
 t
hr
ou
gh
 o
nl
in
e 
in
te
rn
et
 a
nd
/o
r 
in
tra
ne
t 
fil
e 
sh
ar
in
g 
sy
st
em
s,
 e
le
ct
ro
ni
c 
m
ai
lin
g 
or
 a
ny
 o
th
er
 m
ea
ns
 w
hi
ch
 m
ay
 a
llo
w
 a
cc
es
s 
to
 th
e 
Ar
tic
le
. T
he
 u
se
 o
f a
ll 
or
 a
ny
 p
ar
t o
f t
he
 A
rti
cl
e 
fo
r 
an
y 
C
om
m
er
ci
al
 U
se
 is
 n
ot
 p
er
m
itt
ed
. T
he
 c
re
at
io
n 
of
 d
er
iv
at
iv
e 
w
or
ks
 fr
om
 th
e 
Ar
tic
le
 is
 n
ot
 p
er
m
itt
ed
. T
he
 p
ro
du
ct
io
n 
of
 r
ep
rin
ts
 fo
r 
pe
rs
on
al
 o
r 
co
m
m
er
ci
al
 u
se
 is
 n
ot
 p
er
m
itt
ed
. I
t i
s 
no
t p
er
m
itt
ed
 to
 r
em
ov
e,
 
co
ve
r, 
 o
ve
rla
y,
 o
bs
cu
re
, 
bl
oc
k,
 o
r 
ch
an
ge
 a
ny
 c
op
yr
ig
ht
 n
ot
ic
es
 o
r 
te
rm
s 
of
 u
se
 w
hi
ch
 t
he
 P
ub
lis
he
r 
m
ay
 p
os
t 
on
 t
he
 A
rti
cl
e.
 I
t 
is
 n
ot
 p
er
m
itt
ed
 t
o 
fra
m
e 
or
 u
se
 f
ra
m
in
g 
te
ch
ni
qu
es
 t
o 
en
cl
os
e 
an
y 
tra
de
m
ar
k,
 lo
go
, 
or
 o
th
er
 p
ro
pr
ie
ta
ry
 in
fo
rm
at
io
n 
of
 t
he
 P
ub
lis
he
r.
